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_ ABSTRACT: An exact solution is obtained for the 
‘diation that is produced durin 
‘a ping waveguide. The wavegui 
tical metallic cylinders with 
Sis a cylindrical system of co 


problem of electromagnetic wave ra- 
&% the movement of a monochromatic electron beam inside 
de consists of an infinite periodic sequence of iden- 
a electron beam moving along the axis. In the analy- 
ordinates is taken and it is assumed that the electron 
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_ tbeam consists of a continuously distributed charge with a complex amplitude. The 
‘electromagnetic field vectors are determined as functions of modified Bessel func- 


“)<|tions of the first and second kind. The finel expressions for the electromagnetic 


ifield show that it has the nature of a symme:ric E-wave. ‘The field coefficients are 


-° lobtained. by subjecting the electric and magnetic field intensities to the boundary 


{conditions at the surface of the ring waveguide. It is assumed that the tangential © 
‘electric field approaches zero at the metallic rings and that the field is continu- . 
/ous at the slits. The coefficient of the external field is defined by a system of 
‘equations which has been encountered before in the investigation of electromagnetic - 
wwave diffraction by flat metallic screens. After transformations the solution is 
irepresented in the form of linear algebraic equations. The analysis of the radia- 
ition conditions shows that the electromagnetic field produced by the beam consists 
‘of an infinite number of spatial harmonics, each of specific frequency and phase ve- 
jlocity. The energy characteristics are established as the flux of complex power Ss 
‘passing through a unit surface area of the cylinder of radius 'v' per unit time and . 
‘averaged out over ite length. Conditions for the £iret spatial resonance are con- — 
igsidered.. These are satisfied when the negative value of the first harmonic is radi~ 
‘ated. Physically, this means that for the négative first harmonic, the field over a 
ipegion of several periods does not depend on z and the radiation from the slit of 
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ithe first harmonic is negative. Orig. art. has: 36 formulas and 1 figure. 
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. |ABSTRACT: A rigorous solution is offered of the problem of electromagnetic 
3 waves generated by an idealized unbounded flat monochromatic beam of electrons 
| traveling, at a constant speed, over a diffraction grating; the latter consists of 
‘infinitely thin metal strips of arbitrary width. As the beam represents a 
{periodically charged plane, the unknown radiation ig conveniently described by a 
iFourier series. By specifying exact boundary conditions for the field, Fourier 
| coefficients are determined. The resulting boundary electrodynamic problem is 
[reduced to a Riemann-Gilbert problem. The latter's soultion yields an infinite 
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lsystem of linear algebraic equations for the Fourier coefficients (radiation - 
j.. |spectrum), which is very convenient for handling by computer. The results 
- |permit determining the electromagnetic field at any point, with a specified hes 
'accuracy, for any relation between the wavelength, grating period, and strip Ve 
iwidth. General formulas for the electromagnetic field can be used for Sere rimiias 
; lthe connection between the wavelength and the direction L pe radiation. 'The authors! 
lwish to thank F. G. Bass;/V. 1. Gayduk iS. P, Kapiteas*K, I, Krylov?™M, I. 
Kuznetsov,.G. Ya. Levin3‘A. Ss. Tager,/and A. M.- Kharchenko "for a useful 
‘jdiscussion."' Orig. art. has: 3 figures and 50 formulas. 
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ABSTRACT: The authors give a strict solution for the problem of radiation from a 
beam of electrons moving above the surface of an anisotropic dielectric of finite 
thickness with a grating. It is assumed that a grid made up of metal bands is ap- 
plied to one of the surfaces of a plane-parallel layer of anisotropic dielectric 
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material (a uniaxial orystal) with a given permeability, A formula is derived in the 4 
form of a Fourier series for the proper electromagnetic field of the electron beam. 
Conditions are determined under which radiation takes place in the crystal and in 

free space. Ordge. art. has: 22 formulas. 
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ABSTRACT: The authors discuss the radiation of an infinite plane sheet of electrons 
moving at constant velocity parallel to a plane diffraction grating. The grating is 
assumed to consist of an infinite sequence of infinitely long rods of rectangular 
section with their axes in the x-y plane and parallel to the x axis of a rectangular 
Cartesian coordinate system xyz. The dimensions of the rods are assumed +O be 2(L - di— 
in the y-direction and 2h in the z direction, and tho rods are assumed +4 be separated 
by the distance 2d, so that the grating constant is L. The electrons are assumcd to 
move in the plane zm p with constant velocity in the y direction, and the density of 
the sheet is assumed to be proportion to exp {ity - £t)] , where 1 is the imaginary 
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unit, Ik and £ are constants, and t igs the time. The wave radiated by the electron | 


sheet is diffracted by the grating. The diffracted wave is expanded in a series of 
n infinite set of linear equations is derived for the expansion 


partial waves and a 
coefficients. These equations were solved with the aid of a computer for different 


d Pi of the grating parameters, Poynting's vector was calculated: for the case that 

: | only a single diffracted wave is radiated approximately normally to the. grating, and 
the results are presented graphically. The calculations were checked by comparison 
with thoye of Z.S.Agranovich, V.A.Marchenko, and V.P.Shestopalov (ZhTF, 32, 381, 1962) 

: for the case h = 0. It is shown that the maximum power is radiated when L/d is 

: approximately 5, that resonant increase of the radiated power Occurs when 2h is a 

: multiple of half the wavelength, and that the radiated power increases rapidly with 
decreasing distance between the electron sheet and the grating. Orig. art. has: 20 
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ABSTRACT: Previous authors' works (e.g., Zh, T.F., v- 36, 34, 1966) established 
a strong dependence of the intensity of electromagnetic-wave radiation on the width 
metal strips that form the grating. The present article investigates the electro-~/ 
magnetic-wave radiation by a modulated electron beam traveling over a reflecting 
diffraction grating. The radiation energy characteristics of this grating are 1 
compared to those of a strip-type grating and a grating formed by rectangular-cross- 
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section bars. The effect of the grating profile on radiation is analyzed. Optimal 
parameters of the beam and the grating are determined for the case when the effects 
of the space charge and reaction (influence of radiation on the beam) are neglected. 
It is found that: (1) With a specified current, the electron beam must be as thin as 
possible and must be kept as close to the grating as possible; (2) The diffraction- 
grating profile has an important bearing on the radiated power and the directional 
pattern; (3) The radiation caused by a nonmodulated electron beam is noncoherent; 
the degree of coherence can be controlled by modulation, Orig. art. has: 6 figures 
and 36 formulas. 
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ABSTRACT: The problem of electromagnetic wave radiation by a plane mono- 
chromatic electron flux Moving above an infinitely long ribbon grid placed on the 
_ vacuum-dielectric interface ig investigated, It ig shown the infinite system of 
_ equations determining radiation field partial wave amplitudes can be reduced of 
a system which may be conveniently solved numerically by a computer. General 
conclusions are obtained on radiation field frequency, which is determined by the 
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ABSTRACT: The problem of electromagnetic-wave radiation by a plane mono- 
chromatic electron flux of finite width moving above an infinitely long ribbon grid 
is studied. It is shown that the infinite system of linear algebraic equations, which e 
determines the radiation field partial wave amplitudes, can be reduced to a system A 
convenient for a numerical solution by a computer, The discrete spectrum of 
radiation directions is determined. A special case of realization of the radiation | 
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Studying the reaction of reagents and minerals in flotation by the 
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Distribution of Xanthates on the Surface of Sulphide 
Minerals in Relation to the Length of the Hydrocarbon 
Radical (Raspredeleniye ksantogenatov na poverkhnosti 
sul'fidnykh mineralov v zavisimosti ot dliny uglevodcre- 
dnogo radikala) 


Izvestiya Akademii nauk SSSR. Otdeleniye tekhnisheskikh 
nauk, 1958, Nr 7, pp 146 - 148 (USSR) 


The authors, in collaboration with L.P. Staveitic: have 
developed a "method of quantitative radiography. Using 

it (Ref 1) they have found that above a certain con- 
centration of reagent on the mineral surface it is the 
distribution that affects flotation, The method is based 
on counting the number of developed silver particles on 
microradiograms of the mineral grans and of a standard, 
The reagent contains radioactive sulphur as a trazer, The 
standard is prepared by evaporation of a dron of aqueous 
xanthate solution, the resulting layer of radioactive 
reagent being covered with a protective layer, The quantity 
of reagent required to produce a grain of silver is 
calculated and used to deduce local reagent concentrations 
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Distribution of Xanthatea on the Surface of Sulphide Minerals in 
Relation to the Length of the Hydrocarbon Radical 


on the mineral particles from Silver-grain counts, For 
a quantitative measure of non-uniformity the authors have 
used the variational coefficient (Ref 3), They outline 
the determination of its value in the general case and fo 
their experiments with ethyl, butyl and isc-amyl xanthats 
en zinc blende, the total adsorption of the reagents for 
oxygen concentrations in the solution of 0, 16, 10 and 35 
mg/litre was also found. The tests covered a PH range 
of 7.0 ~ 12.5, the effect of lime being different for the 
different xanthates, Figures i, 2, 3 show the values of 
the coefficient (%) of non-uniformity plotted against lime 
consumption (kg/ton) for ethyl, butyl and iso-amyl 
xanthates on sphalerite for various oxygen contents in the 
pulp. In all tests, ethyl xanthate was distributed mcre 
“ y uniformly than butyl or isoamyl xanthates on the mineral 
surface, There are 3 figures, 2 tables and 5 Sovies 
references, 
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Relationship between the distribution of xanthegenate on sulfide 

mineral surfaces antl the Jangth of tha hydrocarbon radical, 
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Foreign trade of Beypt in 1953-1955 [with summary in English, 
Pp. 31-32]. Vnesh. torg. 26 no.10:19-23 0 '56, (MERA 9:12) 
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Investigating the shielding, insulation of high-temperature gas 
piping. [Trudy] LMZ no.63373-3681 '60. (MIRA 13:12) 
(Gas pipes) (Insulation (Heat)) 
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Studying heat conditions in turbine casings with heated parts. 
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: Lanting ratsety rataliishesaty 2avod, Otdel takhnicheskoy informatsit 
Tasiedovaniys elere sae parevykh 1 gazovykh turbin £1 osevykh kempres- 

‘ serce (Inve stigat.203 ef the Components of Straa and Gos Turbines 
: ‘ ard Axiai-P1o Cozpze3sor3) Moscow, Mashsiz, 1960. a88 p. (Series: 
‘ Its: Stormntk, 3. 6) Excata slip insorted. 3,200 copies printed. 


: Sponsoring Ag@nc7t BSPS®. teningradskiy exonontcheskty administra- 
thvnyy TaAy= Soett rapsdcoge khozyayztva. ravleatye tyachelogo 
mashhns trey aya. 
Ea.r aS. Zr Sem, Candidate of Technical Sciences; Eds, .of 
sr3522 TePe Tssis'yeva ar’ IZ. Simonovsxiy; Tach. 
De Literature on the Design 
ana Oneratien cf Machines (lantrerad Divialon, Mashgiz): T.I. Peti- 
Ty Eegines: ZAl*beman, Can- 
“achrfsil Kiet233 MM. Koren’, Engineer; V¥.K. Naumov, 
oo Saget dcel Ssternsess and I.N. Shibalov, Engineer. 


PURPCSEr -Thie celisstioer ef articles ts intended for 
y ard tashn£zal tessonral of turbine-construction plants and 


melatad omgantsatscrs azt may also be usuc ty 
——: rictass at pews> plants ucploying stesm ard gas turbines. 


COTESAIE: ‘Tha cozlecston cortains 43 reports which present the 
mathets ant straits of ésyastigations of the working process 
and-the stetics bss amniis of the operation of turbding and 
axialefiow sospre3s eazponents. Also describe? are test 
setuzs, Cevices, ae appacatis. The firs: past of the collec- 
tion deals with tha aacodyram.es of turbine ami compressor 

2 following members of the aerodynamic, compressor, 


eomponenss. Tt 5 
and tustdine laberstcries took part in the works DM. Reshet'xo, 
Vol. Zerlganektz, Ye.A. Risakova, the technicians T.<a. Riganova, 
Vol. Karedes, Sede Lsgorora, ané incevatoss N.K. Tutayev, and 
Ill. aeapancy. Ts second part of the epllaction consists of 
reports which tlivstrate that past of the work of the Laboratory 
(Central Laboratory of the Design, Office for Steam and Gas Tur- 
Baines of cha Llaningrsd Metal Plant) concerned with the study 

of wibcantons of turbines und their components, particularly 

the blades. The following mambers of the vibration laboratory 
participztes in the work: Inginsers I.D. Xovikova, G.L. Lyudin, 
ami ¥.l. Melent’yevn, teahnicLans and workers A.N. Krasheninixov, 
Vole Zinin, ToeG. Kacinov. and Ye.P. Budrvavtsev. The third part 


tha salozlation and experizental study of the 
4 tha deformations of tusdine components. This 
tra Turbine-Component Laboratory. Person- 
ei of this latoratory M.M. Koren', 

wa end Ie¥. Urisson, technicians, and workers 


aa concesnest wath 


Lavehenco, Blo, Erginses. Modeling of the State of Stress in 
Eke Sisvcezs OF Rotor Blates of Steam ani das Tusdines 355 


Nrershesko, BoL., Engineer. Iavestigation of the Self-Compen- 
gation of Piping on Models 2 


ov, ¥.G., Candidate of Technical Saiences. Investiga- 
sulation for High-Temperature Gas Piping 373 


tion o. 


“tret'yakov, P.@., Candidate of Technical Sciences. Testing of 
an Experimental O11 Cooler 
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Temperature testing of high-pressure turbines nmzmiactured 
by the Leningrad Metalworking Flant. Teploanergetika 7 no.10: 
22-27 0 '60, (MIRA 14:9) 


1, Leningradskiy metallicheskiy zavod. 
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8/096/60/000/010/002/022 
E194/E184 
AUTHORS: _ Tret*yakov, P.G. (Candidate of Technical Sciences) and 
Levchenko, B.L. (Engineer) 


TITLEs Temperature tests on 4 high-pressure turbine of the 
Leningrad Metal Works 


PERIODICAL: Teploenergetika, 1960, No 10, pp 22-27 


TEXT: In order to cut down the time required to start up 
turbines from the cold it is necessary to study the temperature 
distribution in the stator and rotor during steady state and tran- 
stent conditions. Accordingly, the works Laboratory has been testing 
turbines since 1953, paying particular attention to temperature 
distribution. Considerable experience has been gained of the 
temperature distribution in turbines during starting-up and cooling. 
fhe tests may be considered in two stages; the first was study of 
the main relationships of temperature change in turbines during 
starting and stopping, and the second was the application of various 
methods of altering the temperature distribution so as to control 

the heating and cooling of turbines. Tha test equipment used is 
deseribed, particularly the general construction of the thermocouples 
used, Thermocouples were installed on the rotiors and stators, a 
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8/096/60/000/010/002/022 
£194/5184 
Temperature Tests on a High-Pressure Turbine of the Leningrad 
Metal Works 


considerable proportion of them being of the flanged joints. In 

the first stages of the tests between 300 and 400 thermocouples were 
used on the turbine, but later this number was reduced and it is now 
considered sufficient to make measurements at about 100 points on 
the stator and 50 on the rotor. The method of measuring clearances 
inside the turbine is briefly explained. Tests have been made after 
overnight shutdown for 6-8 hours, and week-end shutdown of 30-36 
hours and also from the cold. The factory starting instructions 
were obeyed at first and then accelerated starts were made, The 
test results are reviewed; most of them have been previously 
published in this journal in the last two or three years. A coid 
turbine does not heat up much whilst the barring gear is in use and 
a hot one even cools down. Therefore, this period should be seduced 
as far as possible, The period during which the load is raised from 
5 to 50% is: particularly important as it is then that the greatest 
temperature differences occur. When the forward glands are shrunk 
onto the turbine shaft the most dangerous temperature difference is 
that as the glands and the shaft underneath them. If this 
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B194/E184 
Temperature Tests on a High-Pressure Turbine of the Leningrad 
Metal Works 
exceeds 70 °C damage to the turbine may result. In general, the 
rotor heats up faster than the stator and so expands more, 
particularly if the stator is not well lagged. In this respect the 
relative masses of rotor and stator are most important and whera 
this ratio has. been upset, as in a turbine with very heavy flanges, 
operating difficulties have been experienced. As a result of the 
work accelerated starting conditions were developed vhi h greatly 
reduced the starting times of the turbines. It was shown that 
further acceleration of the starting could not be achieved without 
using some other construction than shrinking on for the labyrinth 
glands, and this construction has been avoided in new designs, The 
main difficulties of starting are then transferred from the rotor 
to the stator and in particular thermal stresses are set up in the 
flanges and studs. However slow the start, the inside surfaces of 
the flanges always heat up faster than the outsids and accordingly 
it was decided to heat the outsides. of the flanges. Various 
arrangements for steam and electric heating of the flanges and studs 
are illustrated schematically in Fig 1. Graphs of changes ix), 
Gard 3/4 ut 
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B194/E184 
Temperature fests on a High-Pressure Turbine of the Leningrad Metal 


Works 

temperature and temperature differences over the width of the flange 

during identical starts with and without heating are plotted in 

Fig 2, and it will be seen that heating is a very effective means of 

equalising the temperature distribution. By heating the flanges the 

starting time of one type of turbine could be reduced py a factor of 

2.3 (see Fig 3). In the light of this work modern turbines are 

es with heating of flanges and studs as a matter of course 
os see Fig 4). Electrical heating has also been tried: it is simple 
: and easy to control and can more readily be applied to existing 
turbines than steam heating; though electrical heating is effective 
in reducing temperature differences it is not quite so good 4S 
steam, aS will be seen from the temperature difference curves plotted 
in Fig 5. Study of turbine cooling showed that during shutdown the 
lower part of the frame cools the most rapidly so that a temperature 
difference is set up between the upper and lower parts, causing 
temperature strains (see Fig 6). if it is necessary to start the 
turbine whilst it is in this condition, it may be damaged. 
Aecording1ly, arrangements were made to heat the lower part of the 
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B194/E184 
Eouperature Tests on a High-Pressure Turbine of the Leningrad Metal 

orks 
frame electrically, and tests have shown that when such electrical 
heating is used it is possible to prevent the rapid cooling of the 
lower part of the frame (see Fig 7) and consequently to avoid the 
temperature strains, More uniform cooling is also achieved by 
improving the thermal insulation of the lower part. Analysis of 
test results has shown that there are a number of places at which 
temperature measurements can be made which will give good general 
guidance about the temperature condition of the turbine as a whole. 
Gonsequently, arrangements are now made to make measurements of this 
kind and to provide readings on the control panel. New methods of 
measuring stresses and clearances are being developed which will 
improve the effectiveness of the tests. The extensive experimental 
material available should make it possible to develop theoretical 
methods of calculating the heating and cooling of the turbines, I+ 
is first important to determine limiting conditions directly from 
experiment and to apply these in conjunction with modern computing 
techniques to assess temperature effects during the design stage of 


turbines. 
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There are 7 figures and 5 Soviet references, 
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_ | ACCESSION MR  AP4025426 8 /036/s/o00foas 0060 /ooka 
: AUTHOR: Tret'yakov, P. G. (Candidate of technical soiencea) 

{| TITLE: Calculations of transient heating in turbine bodies 

SCOURCE: Teploenergetika, no. 4, 1964, 60-62 


TOPIC TAGS: turbine start up, transi 
t 
distribution, transient boundary Conditions: turbine aoe? gtmeeane ee : 


«il! ; oxperimentally and analytically, Th Pants during atert~up was considered 
) -s<. ; by Approximating the boundary ponditions ar cuae t peat equation was solved 


steam temperature (t,) and thermal - 


_ ae hanges and assuming constant t 
ee ga and 0 for 
each step interval, To obtain analytical expressions of t, and % during start~ | 
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‘ ig b) cooled turbine. start-up (metal < 1000): ee 
es ie pny. 1 10°C) aes Koal/arshredegree, ° 
Rees a : d= 60-+-0,076n-+-1200(7-)"", : a aa ES 


— f= 100-4215 pe) e+ 110(p. a, °C; 


= i 


~ 


(where n = RPM, N-m load in given interval, @ = duration of load), Using these 
equations, the temperature transients for a different turbine (VPT-50-3) were 
calculated and compared with experimental results, Figure 1 on the Enclosure 
: | Shows a comparison of experimental and theoretical results for two test runs 

: of this turbine. Orig. art. hast 3 figures and 12 formulas, 
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ACC NR: = AP7005984 _ (CN). SOURCE CODE: UR/0114/67/000/001/0004/0007 


AUTHOR: Tret'yakov, P. G. (Candidate of technical sciences; Docent); Suzdai'tseva, N. OF. 
(Engineer) - 


ORG:: none 


" TITLE: Temperature state of elements of the GTN-9-750 gas turbine installation built by the 
_ Leningrad Metalworking Plant im. 22nd CPSU Congress 


. SOURCE: Energomashinostroyeniye, no. 1, 1967, 4-7 
; ; pst wits © snk. tea, , : ; 

' TOPIC TAGS: gas turbine installation, turbine design, turbine cooling, temperature dis- 

, tribution /GTN-9-750 gas turbine installation, EPP-09 potentiometer 

' ABSTRACT: The GITN-9-750 gas turbine installation is designed for the initial gas tempera- 

ture T = 750°C. The design of its combustion chamber and of the stator section of its high- 

pressure turbine (h.p.t.) provides for extensive air cooling which makes it possible to use 

: pearlitic steel as the material of the h.p.t. housing and the combustion chamber as well as 

: of many other elements. The operating reliability of these elements thus depends on the effi- 
ciency of their heat insulation, which assures the specified temperature level and a uniform 
' temperature field. To verify whether the tomperature distribution of elements of the stator 


‘Card 1/2 . UDC: 621.438: 536. 5. 001.5 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001756530010-3" 


6-00513R001756530010- 


gS DARE EE eh ISSR es 


“ACC NR: 4P7005384 


and the combustion chamber and the efficiency of cooling and heat insulation satisfied the de- 


. sign specifications operating trials-of these elements were carried out on equipping them with 


: 250 thermocouples for measuring the temperatures of the metal, cooling air and insulating 
- surfaces. These thermocouples were linked to EPP-09 potentiometers. The maximum rates of 


- heating and cooling of the metal were thus determined and temperature imbalances in the ele- 


‘ments during startup and cooling of the turbine uncovered. The findings were collated on tem- 
: perature charts. Analysis of the findings shows that the level of temperatures in all the invest- 


! 
| 
i 
| 


igated turbine elements does not exceed the rated level and in some cases is even below it. The 


! temperature state of the combustion chamber must be considered satisfactory, but can be 


further improved considering that in some of its zones and particularly in the region of the 


1 mixing nozzles the temperature imbalances reach 100-180°C, and that the temperatures of the | 
: gas flow could be made mere uniform. In certain elements such as the diaphragm ring and the . 


inner and outer cylinders complete airtightness of the cooling system could not be accomplished 
despite additional adjustments. Orig. art. has: 2 figures, | table. 
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(Economic independence and two types of aid to African 
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TITLE: Characteristics of the Construction of Modern High-precision 
ingle -measuring Instruments (Osobennosti konstruktsiy sovre- 
mennykh vysokotochnykh uglomernykh instrumentov) 
FERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Geodeziya i aerofotos"- 
ra yenka, 1959, Nr 1+ BP 95-102 (USSR) 
ABSTRACT: The classical construction of a theodolite is the triaengula- 


tion theodolite pp.-2" /6" developed at the TsNTIGAiK by 

P, I. Shelavitelev, Ye. vV. Fefilov, and I. Ae Korol'kov 
according to the principles suggested by F. N. Krasovskiy. 

A survey on the development of this classical construction 
abroad is given here, and it is shown that in the construc= 
tion of high-precision ancle-measuring inatruments preference 
should be given to the "optical" theodolites. Tne second 

part of the present paper shows that in the USSR "optical" 
theodolites of high accuracy are being developed at present. 
The triangulation theodolite pp.2"/6" and the optical theodo- 
lite OT-02 are produced at present by the zavod Aerogeoinstru- 
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these instrunent3 are pointed out. ht the end of 1957 the 
game factcry produced an experimental type of the high- 
precision optical theodolite of the TVO-1 type. It serves 
for measuring horizontal angles and zenith distances in 
points of the triangulation of first order. The technical 
deta of the instrument are given. Its most essential features 
are: the vertical axial system is a conical one, adjustment is 
done as for the TT-2"/6"; the telescope has an object-lens 
focal distance of 500 mm; the horizontal circle is made of 
glass with 2 dinumeter cf 160 mm; one reading microscope for 
the vertical and horizontal circle and one wedge micrometer 
by means of which one can read off by two points (division 
lines); the instrument ensures normal work at temperatures 
between ~25° CG and 450° C; the instrument has a put-on level 
with a graduation of 4", a level on the alidade of the verti- 
cal circle with a graduation of 10", a control telescope 
(which no other optical instrument has got) and optical 
eentcring; the main telescope is an astronomical telescope 
and consists of a double object lens with focusing lene, 
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small plate) and three exchangeable eyepieces. The instrument 
is being tested at present in the laboratory and at field 
work. According to preliminary statements, the results in 
the measurement of ansles (in angie measuring) are the same 
as with the help of the triangulation theodolite TT-96. 

There are 6 figures. 
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inatrumentov (Iactory of Agrogeodetic Inotruments) (Tret'yakov) 
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"5 In over-all mechanization lies the secret of success | 
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